DNA-binding activity of retinoblastoma protein is intrinsic to its carboxyl-terminal region.
The retinoblastoma (RB) gene encodes a nuclear phosphoprotein with a molecular weight of 110,000 (pp110RB) associated with DNA-binding activity. This sequence-nonspecific DNA binding activity was further studied by Southwestern and DNA-cellulose chromatography using purified fusion proteins expressed in Escherichia coli. Three fusion proteins, containing amino acids 612-775, 776-928, and 612-928 of pp110RB, bound to DNA; the binding affinity of the latter was approximately 20-fold higher than those of either smaller region. Other regions of pp110RB had no detectable binding activity, indicating that the carboxyl-terminal region of the RB protein is the major domain responsible for interacting with DNA. Since several potential phosphorylation sites reside within this region, isoforms of RB protein from cellular lysates with various degrees of phosphorylation were compared with respect to their DNA-binding affinity. The hyperphosphorylated form was eluted from DNA-cellulose columns at 0.1-0.3 M NaCl, whereas the hypophosphorylated form appeared in the eluates only at salt concentrations of 0.4-0.7 M, implying that phosphorylation of RB protein may affect its DNA-binding activity. That pp110RB can bind DNA intrinsically, and that this activity can be modulated by phosphorylation, is consistent with the proposed regulatory role of the RB protein in cell growth and differentiation.